Introduction: Only few studies comparing treatment outcome for patients with localized prostate cancer control their results for the possible confounding of demographic and clinical parameters. This fact prompted us to compare epidemiological data of patients before receiving brachytherapy (BT) to patients envisaged for radical prostatectomy (RP).
INTRODUCTION
Guidelines of the European Association of Urologists (EAU) [1] provide no distinct recommendation especially for patients with localized T1a-T2b prostate cancer as to whether radical prostatectomy (RP) or a form of brachytherapy (BT) is the optimum kind of treatment. The percentage of patients with a long time cure rate is quite high. Patients with poorly differentiated tumors have a tenyear survival rate between 45 and 65 % and patients with well-differentiated tumors even have a mean survival rate of up to 90 % [2] [3] [4] . Some authors state that in patients with well or moderately differentiated prostate cancer with a Gleason-Score of less than 5 to 7, there is no survival difference between radical prostatectomy and brachytherapy [5, 6] . Thus brachytherapy in the form of high-dose rate iridium brachytherapy (HDR) or low-dose rate 125-iodine (I-125) seeds application (LDR) have become common treatment methods for localized prostate cancer. Brachytherapy is often advertised as achieving superior health-related quality of life (HRQoL) [7] . The main side *Address correspondence to this author at the Clinic of Urology, University Clinic Aachen, Pauwelsstr. 30, D-52057 Aachen, Germany; Tel: 0049-241-8080068; Fax: 0049-241-8082441; E-mail: ruthkirsch@aol.com effects observed concern bladder and bowel function as well as impairment of sexual function [8] [9] [10] [11] [12] [13] [14] . Although incontinence is less frequent after brachytherapy than after surgery, patients having undergone BT frequently complain about lower urinary tract symptoms (LUTS) and urgency [8, 9] . Although data has been collected in recent years regarding complications and HRQoL after different treatment methods [10, 15] , nearly all studies have a retrospective design and there is hardly any analysis on epidemiological differences between treatment groups. The purpose of this study is to find out if patients undergoing radical prostatectomy or various forms of brachytherapy differ in demographic or clinical data which might affect morbidity after treatment.
METHODOLOGY
Between 1999 and 2007, 856 patients with localized prostate cancer were treated in our institution; 598 (69.9%) of them were treated surgically. Of the latter, 507 (84.8%) patients underwent radical perineal prostatectomy (RPP) and 91 (15.2%) radical retropubic prostatectomy (RRP). Two hundred and fifty-eight patients (30.1%) received BT. Of these, 43.4% received a temporary Ir-192 High-Dose Rate radiotherapy boost (HDR) and 56.6% a permanent Low-Dose Rate -I-121 radiotherapy implant (LDR). All patients were seen by a urologist and a radio oncologist.
Patients who received external irradiation using threedimensional conformal radiotherapy (3D-CRT) or intensitymodulated radiotherapy were not seen by an urologist from our department and thus not included in our database. In the last few years minimal invasive techniques like laparoscopic and robot-assisted prostatectomy have become more popular but they were still low in number at our institution. Thus patients treated with these techniques were not included either.
Patients were accepted for LDR therapy according to the recommendation of the European Society of Therapeutic Radiology and Oncology (ESTRO), the European Association of Urology (EAU) and the European Organization for Research and Treatment of Cancer (EORTC) [16] . One urologist (HB) and one radiation oncologist (MP) performed all implants. Patients with T1c to T3pN0 (Nx) M0 tumor were eligible for receiving HDR.
Radical perineal prostatectomy (RPP) with no lymphadenectomy was performed in patients with a PSA of 10ng/ml, a tumor of WHOG1-2, a Gleason-Score of 6 and a stage T1c-T2bNxM0. In addition a laparoscopic pelvine lymphadenectomy was indicated in patients with a PSA of 10ng/ml or a tumor WHO of G3 or a Gleason-Score of 7 or a tumor staged T3. In our institution patients are permitted to receive radical retropubic prostatectomy (RRP) if a pelvine lymphadenectomy is indicated, the Gleason-Score is 7 or the tumor is WHO G3 or higher. All radical prostatectomies were done by the author (GJ) and a senior resident of the department.
All patients received a self-administered 12-page questionnaire including a HRQoL questionnaire (EORTC QLQ C-30 with the prostate cancer module), questions regarding sexuality and the ICSmale questionnaire for urinary symptoms prior to therapy.
We evaluated above all the domains of the EORTC QLQ questionnaire according to the EORTC standards and the overall HRQoL. We also looked for LUTS, incontinence and urgency as a combination of several questions from the ICSmale questionnaire as stated in "Definitions."
Patients' characteristics were presented by means of median, minimum and maximum for numerical data and by absolute and relative frequencies for categorical variables. For the comparison of treatment groups, the Kruskal-Wallis test or Wilcoxon's rank-sum test and Fisher's exact test were used for numerical and categorical data respectively.
In a logistic regression analysis six variables (age, status of health insurance, level of education, PSA, global healthrelated quality of life, physical functioning) were further analyzed to detect parameters that independently affect the type of therapy patients received.
All tests were performed undirected (two-sided) and for any test a p-value below 0.05 was considered "significant" in an exploratory sense. Calculations were performed with SAS ® , Version 8.2.
RESULTS
Data from all 856 patients treated for localized prostate cancer between 1999 and 2007 were collected in our database. Missing or incompletely filled-out questionnaires from 180 (21%) patients could not be evaluated. Table 1 shows characteristics of the study cohort and Table 2 demonstrates that the subgroup of 676 patients, whose questionnaires could be evaluated, didn't differ in epidemiologic parameters. The mean age of the cohort group was 65.7 years (range 42 to 82 yrs). Patients envisaged for RPP were the youngest patients with a mean age of 64.4 years. Patients envisaged for HDR were the oldest patients with a mean age of 69.7 yrs. Most of the patients were covered by public health insurance (PUH) (67.1%); 32.9% had private health insurance (PRH). Patients covered by public health insurance underwent RRP (12.9%) and HDR (15.7%) more often as compared to patients with a private health insurance who were envisaged more frequently for RPP (68.5%) and LDR (17.7%). There was no significant difference between the therapy groups regarding family status or the size of the city they lived in. Fewer patients in the RRP group (11.1%) had a higher-education entrance qualification (HEEQ) as compared to patients undergoing RPP (33.9%; p: <0.05) or LDR (29.5%; p: <0.05). The mean Gleason-Score (6.22) and the mean PSA (12.03 ng/ml) differed significantly in all four therapy groups except when comparing the mean PSA and Gleason-Score in patients receiving RPP with patient envisaged for HDR ( Table 3) . We found the lowest mean Gleason-Score and mean PSA in patients envisaged for LDR which corresponds to the recommendations of the ESTRO/EAU/EORTC for brachytherapy. The data for prostate volume, tumor volume and pT-stadium were collected postoperatively from patients undergoing RP. There was no significant difference in prostate volume (mean 60.93ml ) and pT-stadium between the RPP and RRP group. Nerve sparing was done in 24.5% of the patients received RP.
The five different domains of EORTC QLQ C-30 were analyzed according to the recommendations of the EORTC. Questions on sexual activity were evaluated accordingly. On a scale from zero to 100, higher values represent a better outcome. Patients before RPP had the best outcome in physical functioning (mean 94.34), role functioning (mean 92.54) and sexual activity (mean 60.43). In these three scores, we found the lowest values for people treated with HDR (mean 84.09; 88.07; 43.79). Direct comparison of all therapy groups provided significant differences between them (p: <0.05). However patients' values differed only little in cognitive functioning, social functioning and emotional functioning. Regarding HRQoL, patients envisaged for LDR scored best in baseline evaluation (69.83) contrary to patients envisaged for HDR with a mean score of 59.51 (p< 0.01).
In five out of the six questions dealing with sexuality, patients prior to LDR indicated the greatest number of problems in partnership and the greatest decline in sexual interest, activity, joy and satisfaction. The patients` disease more often had a negative effect on the partnership of patients envisaged for LDR (28.4%) than of patients envisaged for surgical treatment (RPP: 22.9%, RRP: 12.5%) and HDR (22%). However, these differences were not statistically significant. Nevertheless one should notice that most of the patients (n=483; 77%) indicated that neither the disease itself nor the loss of sexuality had an influence on their partnership and the vast majority of patients (n=513; 83.1%) stated that limited sexuality would not effect their partnership.
We further asked patients about symptoms of bladder function. We defined LUTS as the positive answer to at least one of the questions asked by the ICSmale questionnaire. 62.9% of the patients (425 patients) reported to suffer from LUTS to some extent. One in ten patients described LUTS as a bothersome problem (10.1%). Of the study cohort, 51.3% indicated to have symptoms of urgency to some extent and 7.5% described these symptoms as bothersome even prior to therapy. However, we did not find any statistically significant difference in symptoms of the lower urinary tract with regard to the planned treatment mode ( Table 4) .
Since the health insurance status differed between treatment groups we also analyzed patients according to their status of health insurance ( PSA, HRQoL, physical functioning) were analyzed (operative treatment versus brachytherapy). Age (p<0.01) and physical functioning (p< 0.01) ( Table 6 ) could be defined as independent variables that were significantly associated with treatment method. In the multi-regression analysis, status of insurance, level of education and pretherapeutic HRQoL was not linked to the treatment method. Further analysis confirmed that younger age (odds ratio: 1.56) and higher scores of physical functioning (odds ratio: 1.22) significantly increased the probability of receiving surgical procedure.
DISCUSSION
The optimum treatment for men with newly diagnosed early-stage prostate cancer remains controversial. Up to the early 1990s, radical prostatectomy had been the most common curative treatment for prostate cancer [1] . Since then different types of brachytherapy have become more popular. There is still no consensus regarding the question of which treatment is most effective, which one is associated with the least side effects and which one provides the best quality of life. In addition, in many countries, including Germany, not all forms of treatment are covered equally by different health insurances. By comparing epidemiological, clinical, oncological and social data, HRQoL and symptoms of the lower urinary tract we want to identify possible confounding parameters which might influence patients' and therapists' choice of treatment.
Similar to other studies [15, 17, 18] we find significant differences in age. Patients envisaged for radical prostatectomy with a mean age of 64.4 years are significantly younger than patients envisaged for brachytherapy. Even studies with a statistically significant difference in patients' age before therapy [10, 14, [19] [20] [21] ignore this difference in their outcome analysis n.s. OP = operation; BT = brachytherapy; RPP = radical perineal prostatectomy; RRP = radical retropubic prostatectomy; HDR = high-doserate brachytherapy; LDR = low-doserate brachytherapy; yr. = years; n.s. = not specified; HEEQ: higher-education entrance qualification.
although it is a well-known fact that the frequency of perioperative complications increases with age [22, 23] . However, it is not easy to determine whether the increased frequency of complications can be attributed to co-morbid conditions or whether advanced age itself is an independent risk factor [24] . Age notwithstanding, physical functioning is also significantly increases the likeliness of receiving surgical treatment.
It seems that doctors tend to recommend surgical therapy for younger as well as for fitter patients. This might be due to more oncological security. Sommers et al. state that choice of treatment often depends not on epidemiological and oncological but mainly on individual preferences regarding treatmentassociated side effects [25] . However in our analysis LUTS did not differ between treatment groups. Furthermore, in two studies the specialist area of the physician advising the patient is the strongest predictor for choice of therapy. Patients seen by a radiation oncologist are more likely to choose BT whereas patients seen by an urologist were more likely to choose RP [26, 27] . In our survey, however, all patients evaluated are primarily seen by an urologist from our department. Other influences on patients' choice of therapy are feelings of fear and uncertainty about their diagnosis as well as misconceptions about different treatment options and their outcome. In addition, anecdotes from persons who have had experience with cancer influence patients' choice [28] . OP = operation; RPP = radical perineal prostatectomy; RRP = radical retropubic prostatectomy; BT = brachytherapy; HDR = high-doserate brachytherapy; LDR = low-doserate brachytherapy; PSA = prostate specific antigen. LUTS = lower urinary tract symptoms; OP = operation; BT = brachytherapy; RPP = radical perineal prostatectomy; RRP = radical retropubic prostatectomy; HDR = high-doserate brachytherapy; LDR = low-dose rate brachytherapy. Our assumption that the choice of therapy might depend on the patients` level of education and information was confirmed by our data. The level of education differed significantly between treatment groups similar to the findings of Brandeis. Brandeis et al. [15] described that of his study cohort of 122 men, a significantly higher number of patients who received an operative treatment had a college degree or higher degree compared to patients who received a form of brachytherapy. Probably due to the size of our cohort group, we could not confirm the level of education as being an independent factor in a logistic regression analysis. Our findings regarding oncological data correlate with those of other authors and can to some extent be explained by different indications for one treatment option and common guidelines for treatment of prostate cancer [1] .
Similar to the findings of Downs et al. [10] , patients envisaged for RP achieved the best values in physical functioning and sexual activity, although sexual activity was not confirmed as an independent parameter in our multivariate analysis. Younger age and better physical functioning are the only independent parameters which are significantly associated with a greater probability of receiving surgical treatment rather than brachytherapy when diagnosed with localized prostate cancer. Thus both age and physical functioning have to be taken into account when analyzing treatment outcome.
CONCLUSION
Whereas age and physical functioning are significantly associated with a higher likeliness of being treated surgically (younger age (odds ratio: 1.56) and higher scores of physical functioning (odds ratio: 1.22)), other domains defined by the EORTC QLQ C30 such as cognitive functioning, social functioning and emotional functioning are not. The status of health insurance, albeit different between treatment groups, could not be defined as an independent variable associated with the treatment method. However one should keep in mind that patients covered by private health insurance scored significantly better in physical and sexual functioning, selfperceived health status as well as motivation for a healthier way of life. Those factors might have an indirect influence on treatment outcome. Our data clearly demonstrates that we not only need prospective studies but that we also need to identify possible independent confounding variables at baseline if we want to compare the outcome of different treatment modalities. Only a multivariate analysis of confounding variables at baseline can identify independent factors which might influence treatment outcome.
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DEFINITIONS
LUTS is defined as a positive answer to at least one of the following questions neglecting severity of the symptom: Incontinence is defined as a positive answer to at least one of the following questions, neglecting severity of the symptom.
• Does urine leak before you can get to the toilet? • Does urine leak when you cough or sneeze? • Do you ever leak for no obvious reason and without feeling that you want to go? • Do you leak urine when you are asleep?
Urgency is defined as a positive answer to the following questions neglecting severity of the symptom:
• Do you have to rush to the toilet to urinate?
Stress incontinence is defined as a positive answer to the following neglecting severity of the symptom • Does urine leak when you cough or sneeze?
A symptom is classified as bothersome if the patient states that the symptom is quite a problem or even a serious problem. 
